Factors Associated with Self-Reported HIV Testing Among Persons 18 Years and Over in the United StatesFindings from the 2012 Behavioral Risk Factor Surveillance System (BRFSS)
Abstract Background
The Centers for Disease Control and Prevention (CDC) estimates that 14 percent of persons infected with HIV in the United States (US) are unaware of their infection and many of the estimated 50,000 new HIV infections each year are transmitted by people who do not know that they are HIV-positive. HIV testing is an important component of HIV prevention. This study examined predictors of self-reported HIV testing among persons 18 years and over in the US.
Methods
Data from the 2012 BRFSS were utilized. We used univariate analysis to calculate relative frequencies for gender, race or ethnicity, age, education, income, marital status, region of residence, and having engaged in HIV/AIDS risky behaviors to characterize the overall sample. We conducted bivariate analysis for an initial assessment of factors independently associated with HIV testing. Multivariable logistic regression models were used to obtain the Adjusted Odds Ratios (AORs) and 95% Confidence Intervals (95% CIs) for factors associated with getting tested for HIV. Analyses were conducted using SAS version 9.2.
Results
Of the 439,327 respondents, 30% had been tested for HIV. Of those who had been tested for HIV, 59% were female; 41% were two or more races and 47% were between 18-44 years of age. The majority (39%) of the respondents were college graduates. Over one-third (31%) of the participants who had been tested had annual household incomes which were less than $25,000. Half (50%) were married and 24% of the respondents were from the Western region of the US. Five percent of the respondents reported that they had engaged in HIV/AIDS risky behaviors. Factors associated with lower odds of getting tested included being Asian (AOR=0.56; 95% CI=0.41, 0.78); Native Hawaiian or Other Pacific Islander (AOR=0.42; 95% CI=0.18, 0.90); and having an income between $25,000 to $49,000 (AOR=0.82; 95% CI=0.78-0.87); $50,000 to $74,999 (AOR=0.86; 95% CI=0.79-0.93); or $75,000 or more (AOR=0.87; 95% CI=0.81-0.94). Also, respondents from the Midwest (AOR=0.78; 95% CI=0.73, 0.83) and the West (AOR=0.88; 95% CI=0.83, 0.93) were less likely to get tested for HIV. Our adjusted analyses also showed that being non-Hispanic Black or African American, Hispanic or Latino, identifying as having two or more races, and being American Indian or Alaska Native increased the likelihood of getting tested for HIV. Having engaged in HIV/AIDS risky behaviors had significantly higher odds of being tested for HIV (AOR=2.45; 95% CI=2.19, 2.74).
Conclusion
Our findings suggest that the HIV/AIDS prevention education and training programs in the US that have focused on traditionally classified high-risk populations have been effective. Findings from this study uncover an interesting paradox, which suggests that populations with higher incomes have been overlooked in efforts to combat HIV/AIDS. Our results suggest that these populations are at greatest risk of not knowing their HIV status and are therefore most likely to unknowingly contribute to the number of new HIV infections. Future research on multiple interacting factors that affect HIV testing behaviors should be considered top priorities. This is of upmost importance because knowing one's HIV status allows those who are infected to seek and receive treatment and prevention services, which are designed to improve health and reduce the likelihood of further transmission.
considered the cornerstone of HIV prevention efforts [5, 6] , an estimated 18% of persons infected with HIV in the US are unaware of their HIV status [7] and contribute disproportionately to the number of new infections [8] . CDC estimates that 14 percent of people infected with HIV in the US are unaware of their infection [2] and many of the estimated 50,000 new HIV infections each year are transmitted by people who do not know that they are HIV-positive [9, 10] . In 2006, this translated to as many as 50-70% of new cases of HIV which were spread by people who were unaware of their HIV status [8] . In 2010, CDC indicated that more than half (55%) of US adults ages 18 to 64 had never been tested for HIV, and in young adults ages 18 to 24, 66% remained untested despite having similar HIV diagnosis rates as other adults [4] . While HIV testing is recommended for persons who are seeking treatment for or have a diagnosis of another STD [11] and HIV testing rates have steadily increased, more than half of Americans still have not been tested for HIV in their lifetime [12] . For example, less than one-half of persons who participated in the National HIV Behavioral Surveillance System Survey conducted among 21 cities in the US reported that they received an STD diagnosis in the 12 months prior to being surveyed [13] .
Knowing one's HIV status allows those who are infected to seek and receive treatment and prevention services, which are designed to improve health and reduce the likelihood of further transmission [14] . Research demonstrates that people who know that they have HIV are more likely to reduce their risky sexual behaviors and can lower their viral loads through the consistent use of antiretroviral therapy.
The CDC has identified HIV testing as pivotal to slowing the spread of HIV, recommending that everyone between 13 and 64 get tested for HIV at least once as part of routine health care. At risk individuals are recommended to get tested at least once a year [11] . Routine HIV testing can be used to identify persons infected with HIV who have yet to receive the diagnosis and to link them with primary and secondary prevention services [15] . Previous studies have shown the persistent and unequal distribution of HIV across the US population by age, race, sex, and Socioeconomic Status (SES) [16] [17] [18] . A study by the CDC shows consistent differences in HIV testing rates across sex and racial/ethnic groups [19] . The same study indicates also that Black, non-Hispanic persons are more likely to receive HIV testing than White, non-Hispanic or Hispanic persons [19] . Given these disparities in HIV testing and incidence, the current study sought to examine demographic and SES characteristics as they relate to HIV testing among persons aged 18 years and over in the US. We hypothesized that demographic characteristics, SES, region of residence and having engaged in HIV/AIDS risky behaviors would be associated with having received an HIV test.
Methods

Data source
We analyzed data from the 2012 BRFSS. The BRFSS is a collaborative project between all of the 50 states in the US, the District of Columbia, three US territories (Puerto Rico, Guam, and the US Virgin Islands) and the CDC. It is designed to measure behavioral risk factors for non-institutionalized adults (aged 18 years of age and older) who reside in the US and its territories. The BRFSS questionnaire is administered on a continuous basis by telephone using random-digit dial sampling methods. The design consists of a probability sample of all households with telephones in the state. A clustering sample design was used to account for differences in the probability of selection and non-response in order to accurately derive US and state-based population estimates. In 2012, more than 450,000 interviews were conducted through the BRFSS. Annual surveys consist of a core set of questions about various health topics; such health-related risk behaviors, chronic health conditions, and use of preventive services. The HIV/AIDS questions used for this study were taken from the core questions. The BRFSS data are publicly available and used for health policy development and advocacy at both the national and state levels.
Measures
All measures in this study were based on self-reported data obtained from the 2012 BRFSS.
HIV testing
Self-reported HIV testing was defined by answering "yes" to the question: "Have you ever been tested for HIV?" Having had an HIV test represented the outcome variables with "Yes", "No", "Don't know/ not sure", or "Refused" responses. We included only records with "yes" or "no" responses for "ever been tested" in the analysis. Records with "unknown" or "refused" responses or missing data were excluded from the analysis to minimize underestimation.
Demographic characteristics
Participants responded to questions about their gender, race or ethnicity, age, education, income, marital status, and region of residence. To examine the role of region of residence on HIV testing, we categorized an individual's region of residency as Black Belt (11 state region of the Southern US), or the remainder of the Southern US, Midwest, Northeast, and West.
HIV/AIDS risky behaviors
Survey participants responded to the following question to indicate HIV/AIDS risky behaviors:
• You have used intravenous drugs in the past year • You have been treated for a sexually transmitted or venereal disease in the past year • You have given or received money or drugs in exchange for sex in the past year • You had anal sex without a condom in the past year
Responses were "yes", "no", "don't know/not sure", or refused".
Statistical analysis
We used univariate analysis to calculate relative frequencies for gender, race or ethnicity, age, education, income, marital status, region of residence, and having engaged in HIV/AIDS risky behaviors to characterize the overall sample. We performed bivariate analysis for an initial assessment of factors independently associated with HIV testing. We included all variables that had achieved p ≤ 0.05 in the bivariate analysis in our final multivariable logistic regression model, and obtained the Adjusted Odds Ratios (AORs) and 95% Confidence Intervals (95% CIs). We performed all statistical analyses with SAS version 9.2 [20]. Table 1 displays the socio-demographic characteristics of the study population. Of 439,327 participants who responded to the question: "Have you ever been tested for HIV?" 129,846 (30%) reported having received HIV testing while 309,481 (70%) reported they did not receive HIV testing (Table 1) . Of the 129,846 respondents who had been tested for HIV, 59% were female; 41% were two or more races and 47% were between 18-44 years. The majority (39%) of the respondent was college graduates; married (50%); and were from the South region of the US (34%). Over one third (31%) of the respondents had annual household incomes less than $25,000. In addition, 5% of the respondents self-reported as having engaged in HIV/AIDS risky behaviors (Table 1) . 36, 8.26) , and those in the age group 75 and above (AOR=2.86; 95% CI=2.49, 3.30). We observed a similar pattern in the level of education; those with some college education also had higher odds of getting tested for HIV (AOR=1.65; 95% CI=1.56, 1.75), as those who were college graduates (AOR=1.38; 95% CI=1.31, 1.45). As compared to married participants, those who were never married (AOR=1.16; 95% CI= 1.09, 1.23) were more likely to get tested for HIV, as were those who were divorced (AOR=1.78; 95% CI=1.68, 1.89), and separated (AOR=1.81; 95% CI=1.63, 2.00) participants (Table 2 ). In terms of risky behaviors, respondents who reported having engaged in HIV/AIDS risky behaviors were significantly more likely than respondents who did not engage in HIV/AIDS risky behaviors to have received an HIV test (AOR=2.45; 95% CI=2.19, 2.74) ( Table 2 ).
Results
Discussion
Our findings show that seventy percent of the 2012 BRFSS survey participants who responded to the HIV test question have never been tested for HIV. The most plausible explanation for this finding is the concept of who is at risk for HIV. Many people don't get tested because they think they don't have any of the risk factors for HIV infection. Our finding shows that males were less likely to have received an HIV test than their female counterparts (not statistically significant). This is consistent with the literature [21] and is likely due to sex differences in medical care utilization. Specifically, studies have shown that women are more likely than men to seek medical services due to continuing reproductive care through their childbearing years as well as their lower perceived health status [21, 22] . Increased contact with medical providers may provide women with more opportunity to be asked about and offered an HIV test. Considering that men account for 73% of new HIV infections nationally [23] , our finding adds to the supporting data the need for the development of gender specific HIV prevention interventions specifically testing men.
Race/ethnicity differences in HIV testing were also consistent with prior studies [19, 24] . Non-Hispanic Blacks or African Americans are more likely to have received an HIV test [19] . The most likely explanation for this finding is related to Black/African-Americans having a greater sense of perceived risk of infection [25] due to the impact of the HIV/AIDS epidemic on African Americans sat every stage of the disease. AIDS remains the leading cause of death among black women between 25-34 years and the second leading cause of death in black men between 35-44 years of age [26, 27] . It is known that HIV infection levels are especially high (3.6%) among blacks aged 40-49, with males in this age group having an HIV prevalence (4.5%) [27] that approaches the region-wide prevalence in Sub-Saharan Africa (5.0%) [28] . The rate of AIDS diagnoses for black adults and adolescents was 10 times the rate for whites and nearly 3 times the rate for Hispanics [26] . For Black Men, it was 8 times more than the rate for White Men [26] . African-American women had a 23 times greater diagnosis rate than white women [29] . Thus, knowing someone in the community who has tested positive for HIV or viewing HIV as having a negative impact on one's community may increase the likelihood that a person will be tested. Due to the disproportionately high incidence of HIV in African American communities [24] , the effects of HIV may be more personalized to those who identify as part of these communities and thus account for racial differences in HIV testing behaviors. This finding is consistent with past research which suggests that individuals living in predominantly racial or ethnic minority communities and/or HIV prevalent areas may have a greater perceived risk and seek strategies to offset their risks by getting tested [30] . Asians remain less likely than Whites to have received an HIV test [31] . Further research is needed to understand the underlying factors that create and maintain racial/ethnic disparities in HIV testing.
Contrary to our expectation, our results show that participants with a higher level of income were less likely to have been tested for HIV. Two reasons are offered as possible explanations for this finding. A recent study determined that persons living below the poverty line were twice as likely to be HIV-infected as those who lived in the same community but lived above the poverty line (2.3 % prevalence vs. 1%) [32] . Thus, individuals who have low incomes, and who are commonly identified as at-risk, may be aware of their heightened HIV risk of becoming infected (i.e., have greater perceived risk), therefore, may take steps to mitigate that risk (i.e., getting an HIV test) [33] . A second, perhaps interrelated reason may be related to the many HIV testing campaigns that might have been focused on low income communities, which are disproportionately affected by HIV [30] .
Our results also demonstrates that respondents from the Southern region of the US were independently more likely to report having received an HIV test. This may be attributable to public health campaigns which target the Southern region which has the highest rates of new HIV diagnoses, the largest percentage of people living with the disease, and the greatest mortality rates for HIV/AIDS [34] . CDC data from 2011 indicated that 49% of HIV diagnoses (includes any new HIV diagnoses regardless of the stage of HIV disease) were located in the Southern US while the Southern region accounts for only 37% of the US population [35] . The South had the highest HIV diagnosis rate of the four US Census Regions in 2011 (20.9/100,000) [35] . The disproportionate HIV burden in the South is also noted in the President's National AIDS Strategy [36] which states that addressing factors that contribute to the spread of HIV such as poverty, STDs, stigma and treatment inequities is a necessary step in abating the epidemic. Because of the high HIV-related mortality and morbidity rates in the South, which has more people who are considered high risk, there are myriad education and public health campaigns which may lead to increased awareness and testing, consistent with findings from our study [30] . As in previous studies [37, 38] , results from our study demonstrate that HIV testing was positively associated with having engaged in one or more HIV/AIDS risky behaviors. Our results also show that the odds of having received an HIV test were 2.45 times higher for respondents who reported having engaged in HIV/AIDS risky behaviors, compared with respondents who reported no HIV/AIDS risky behaviors. This could be due to success in adopting HIV-testing in high-risk individuals in this sample and this finding is consistent with what has been reported previously [37] .
Our study findings must be interpreted in light of certain limitations regarding the data source. First, the BRFSS is a telephone-based survey and is administered to non-institutionalized adults. Therefore the BRFSS excludes individuals without telephone service, those on military bases, and individuals in institutions. For this reason, generalizability to the entire US population is limited. Secondly, this study relied on self-reported information which may have introduced recall or reporting bias.
Conclusion
Sociodemographic factors, region of residence, and engaging in HIV/AIDS risky behaviors were associated with HIV testing among 2012 BRFSS survey participants. Our findings suggest that the focus of the HIV/AIDS prevention education and training programs in the US focused on traditionally classified high-risk populations has been effective. Findings from this study undercover an interesting paradox which suggests that populations with higher incomes have been overlooked in efforts to combat HIV/AIDS. Our results suggest that these populations are at greatest risk of not knowing their HIV status and are at risk of unknowingly contributing to the number of new HIV infections. To ensure that persons are aware of their HIV status, additional HIV testing campaigns should target other populations that are least likely to get tested. In addition to persons with higher incomes, these populations include Asians, Native Hawaiians or other Pacific lslanders and persons living in the Midwest. Future research on multiple interacting factors that affects HIV testing behaviors such as the effects of stigma on testing behavior should be considered top priorities. This is of upmost important because knowing one's HIV status allows those who are infected to seek and receive treatment and prevention services, which are designed to improve health and reduce the likelihood of further transmission [14] .
